A summary of the distinguishing features of some common types of regional edema can be found in table 2.
Physiologic Edema Gravitational (Orthostatic) Edema Gravitational or dependency edema is a common cause of swelling of the lower extremities. It is a type of physiologic edema related to dependent and inactive lower extremities. Prolonged standing or sitting will easily produce it, and it is frequenitly noted in persons traveling long distances in trains or automobiles and in elderly persons who become physically inactive. Paraplegics or others confined to wheelchairs will note such swelling of their legs. Patients with occlusive arterial disease who have severe neuropathy often experience edema that is related, in part, to dependency and inactivity of the painful extremity; some of the edema may be related to anoxia and maliutrition of the capillaries. These patients may find relief of pain by hanging the legs over the edge of the bed for long periods. Edema may be enhanced by excess intake of salt and seems to be aggravated by an increase in environmental temperature. At times the edema may be marked, and the cause will be of great concern to the patient.
Edema due to dependency is soft and pit-From the Section of Medicine, Mayo Clinic and Mayo Foundation, Rochester, Minnesota.
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Other Types of Physiologic Edema Some patients may experience physiologic edema and yet their lower extremities are not unusually dependent or illactive during the time edema is noted. Included in this group are patients who experience premenstrual edema and the edema related to pregnancy. In both instances evidence of retention of sodium chloride and water exists, which may be caused by the evident changes in concentration of various hormones in the blood and urine.2 During pregnancy, the uterine pressure exerted on the large veins of the pelvis and on the lymphatic drainage may promote edema of the lower extremity. A restricted intake of sodium chloride with or without the use of the thiazide diuretics is usually effective therapy. Lymphedema Lymphedema, an uncommon condition in the general population, accounts for a considerable percentage of patients who have edema of local origin. ljymphedema results when channels and valves of the lymphatic system are incompetent owing to developmental or acquired processes. Congenital forms of the disease are the extremely rare familial type, known as Milroy's disease, and the more common simple, nonfamilial type, both of which appear at birth or in infancy. A type of lymphedema that probably owes its inception to an inherited inadequacy of lymphatic development is called "lymphedema praecox." Although the appearance of this form is delayed usually until adolescence or early adulthood, the abnormalities in the lymphatic These similarities are more qualitative than quantitative. Some additional unknown factor seems to precipitate the appearance of lymphedema praecox during the teens or early adulthood. Secondary lymphedema results when the lymphatic channels, apparently normal in structure, are obstructed by lymnphangitis, invasion by a malignant lesion, or by other inflammatory or obstructive processes.
The lymphedema that often follows axillary or groin dissection for malignant processes and that which follows trichophytic infection are examples of secondary lymphedema. The cause of lymphedema of the extremities usually cannot be determined by clinical examination alone. Lymphangiography may help, but the historieal background against which the disease develops is of utmost importance in differentiating the primary or congenital from secondary formes.
There are two lymphatic systems in the leg,3 the deep and the superficial, divided by the deep muscular fascia. The superficial system is principally involved in primary and secondary lymphedema. At first, lymphedema may be indistinguishable from any other soft pitting edema that will disappear on elevation of the leg. This is true when the lymphedema first involves the foot, ankle, and lower part of the leg ( fig. 1 ). If, however, the edema is painless, first appears in the thigh, and progresses distally, this type of onset would be pathognomonie of obstructive or secondary lymphedema. Lymphedema of this type is almost always secondary to malignant invasion of lymph nodes of the pelvis or groin. As the edema persists, secondary changes occur in the skin and the subcutaneous tissues that allow differentiation from most other types of edema. The skin overlying the edematous portion becomes thickened, the skin surrounding the hair follicles is elevated due to hypertrophy leaving the hair follicle depressed (socalled pig skin appearance), and the entire linib may become chronically enlarged and distorted due to hypertrophy of the subeutatieous tissues.
The appearance of lymphedema may be the initial clue to obscure malignant lesions, often pelvic or retroperitoneal, or a nmanifestation of a rare disease, retroperitoneal fibrosis. When secondary to inflammation, lymphedema mlay follow only a single episode of lymphangitis or may not appear until multiple inflammatory episodes have occurred. Treatment of lymphedema,4 regardless of cause, consists of (1) the elevation of the extremities for several days with the patient at complete rest in bed to eliminate fluid from the extremity; (2) the use of thiazide diureties such as chlorothiazide (Diuril) in doses of 500 mg. twice a day to help mobilize fluid quickly while the patient is bedfast prior to the use of an elastic support; the drug may be administered also after elastic support has been applied; (3) the use of elastic support when the patient is ambulatory to prevent reaccumulation of edema; (4) prophylaxis to prevent lymphangitis, which is common in the lymphedematous limb; and (5) measures to attack the cause of the lymphatic obstruction if due to malignant disease. Surgical treatment of lymphedema consists of various procedures to excise large blocks of subcutaneous tissue. This treatment results in a persistently deformed but smaller limb and is reserved Circulation, Volume XXVII, May 1963 seen, especially in postmastectomy lymphedema (Stuartfor massively enlarged limbs. Postoperatively the patient must still follow the previously outlined medical treatment program.
The treatment program should be initiated as early in the course of the disease as possible. Delaying treatment or instituting treatment after massive hypertrophy occurs is not desirable. Early use of adequate elastic support, diuretic therapy with thiazide drugs, and prevention of lymphangitis are strongly recommended. Only these measures will prevent later deformity and disability.
Lipedema Lipedema,5 a strange malady primarily affecting women, is a painless, symmetrical, and bilateral deposition of fat in the lower extremities ( fig. 2 ). It is the source of great emotional problems for some. Lipedema is often unassociated with fluid accumulation, but with enlargement of the legs, the patient is certain that the swelling is due primarily to retention of fluid. In some instanees, associated edema is present to some degree. This disorder is often accompanied by lipodystrophy (excess deposition of fat about the thighs, hips, and buttocks). While the upper extremities may rarely be involved, greater disability occurs in the legs. The feet are always spared from fatty deposition, which is one of the distinguishing features of lipedema.
There is often a family history of enlarged extremities in female siblings or other female relatives. The patient may have had either slightly enlarged legs for years or perfectly normal legs until such time as a gain in weight is noticeable. Then fatty enlargement of the legs may accompany general body obesity. Later reduction in weight will not appreciably reduce the volume of the subcutaneous fat in the legs. Because the fatty deposition is gradual and often confined to the legs, not all patients with lipedema will note its appearance at a time of general obesity.
Although the cosmetic disfigurement is usually the primary complaint, some patients will mention an associated edema due to retention of fluid, whereas others will complain of discomfort in the swollen legs, varying from mild hypersensitivity of the skin of the dependent limb to rather marked aching distress.
Inspection of the legs will reveal the fatty nature of the swelling, its bilateral and symmetrical nature, and the absence of fatty deposits in the feet. If pitting edema is present, the fluid accumulation is usually not severe. The skin is not thickened or changed as in lymphedema and there are no pigmentary changes, dermatitis, or ulceration as found in chronic venous insufficiency. Palpation of the leg often reveals hypersensitivity to pressure.
Unfortunately, not much effective therapy is available. If edema fluid is present, a diet restricted in sodium chloride and the use of thiazide diuretics may be employed but these measures are often ineffective. Elastic support is usually not tolerated by these patients because of the hypersensitivity of the skin, but it may be tried. Although obese patients should be urged to reduce, it is generally ineffective in reducing the size of the lower extremities. Frank symnpathetic discussion about the nature of the process and treatment should be given to the patient. The patient should be urged to accept the presence of lipedema and to keep weight normal, since a gain may result in further fatty deposition in the legs.
Edema of Thrombophlebitis
See the section on "Venous Thrombo-embolism."
Edema of Chronic Venous Insufficiency Impaired venous return, whether due to valvular insufficiency of the deep, the communicating, or the superficial veins may result in chronic venous insufficiency. This condition is characterized primarily and initially by edema but often is accompanied later by secondary changes in the skin such as pigmentation, dermatitis, or ulceration.
Chronic venous insufficiency rarely, if ever, occurs unless the valves in these veins are abnormal. The valves may be congenitally ab-*Article by Spittell in this symposium.
Circulation, Volume XX VII, May 1963 SYMPOSIUM-PERIPHERALI VASCULAR DISORDERS sent, present but congenitally abnormal, or incompetent as the result of previous throinbophlebitis. Except in the case of primary varicose veins with congenitally weak walls and valves, the most common cause of incompetent valves is thrombophlebitis. When pressure in a segment of the venous tree is greatly elevated for a short time or moderately elevated for a long time, even normal valves may become incompetent, resulting in chronic venous insufficiency. This type of valvular incompetence may occur in patients with arteriovenous fistula. Whenever a patient has chronic venous insufficiency, the possibility of an arteriovenous fistula should be considered. Although thrombophlebitis may not result in any venous insufficiency, whenever insufficient venous circulation does occur after thrombophlebitis, it usually follows the more severe forms, such as iliofemoral thrombophlebitis, other sites of deep venous thrombosis, or extensive and recurrent superficial thrombosis.
The effect of incompetent valves in the proximal veins is to increase the venous pressure distally and to decrease venous blood flow.6 Normally, the venous pressure at the ankle level is highest when the person is standing, falls rapidly on walking, and is lowest in recumbency. These facts are due to the pumping action of the muscles in the presence of normal valvular action. With incompetent valves, the venous pressure at the ankle remains elevated during walking. This rather persistent and abnormally high venous pressure permits transudation of fluid through the distended capillaries, resulting in edema. Edema may also be enhanced by malnutrition of the smaller veins and capillaries as the result of stagnation of blood and relative anoxia. In areas of dermatitis and ulceration degenerative changes in the walls of arterioles and venules in the skin have been noted in cases of chronic venous insufficiency.
The secondary changes in the skin such as dermatitis, pigmentation, fibrosis, and ulceration ordinarily do not occur until edema has been chronic for months or years.
The edema that accompanies chronic venous Circulation, Volume XXVII, May 1961 insufficiency is initially soft and pitting. In addition, because of venous stasis and engorgement, there may often be distinguishing features such as increased warmth, slightly distended veins, and a cyanotic hue in the involved extremity. Later, varicose veins may be noted, and the cutaneous signs of venous insufficiency often appear. The edema of chronic venous insufficiency can usually be mobilized by elevation of the patient's leg and complete rest in bed for several days. This is in contradistinction to chronic lymphedema in which tissue hypertrophy usually prevents return of the leg to normal size. Early in their courses, lymphedema and chronic venous insufficiency are quite similar, making it difficult to distinguish them, but the cutaneous signs mentioned previously are clues that venous and not lymphatic insufficiency is present. Some patients with the postphlebitic syndrome or other types of chronic venous insufficiency have chronic indurative cellulitis which may be associated with periodic lymphangitis and subsequent lymphatic obstruction, leading to localized or regional lymphedema.
Indurative cellulitis is probably due to a lowgrade inflammatory process in the subcutaneous tissues of some patients with long-standing chronic venous insufficiency, which develops into firm, brawny irregular induration. This induration, with signs of inflammation, often is painful and usually is located on the arteriomedial aspect of the leg above the malleolus. The treatment of chronic venous insufficiency is prophylactic and symptomatic.
Prophylaxis
Thrombophlebitis involving a long segment of vein, whether deep or superficial, will result in some degree of valvular incompetence. When many valves are involved because the venous thrombosis is extensive, the degree of chronic venous insufficiency is increased. By prompt and effective anticoagulant therapy, further extension of the thrombophlebitis may be halted, preventing a major type of chronic venous insufficiency.
All patients who have iliofemoral thrombo-phlebitis and a large number who have thrombophlebitis in the calf will manifest some degree of venous insufficiency when they become ambulatory. If mild venous insufficiency with edema is untreated, it often becomes more severe and cutaneous changes will appear. As part of prophylaxis, therefore, adequate elastic support, applied to the extremity as soon as the patient is ambulatory, after an episode of deep thrombophlebitis, is necessary. The patient should be instructed in the proper application of the elastic bandage, and should wear the bandage throughout the entire day. Elastic support should be used for at least 2 to 3 months or perhaps longer after the acute episode of thrombophlebitis, and in some instances, indefinitely. The use of elastic support can be stopped only when all edema is absent after removal of the bandages.
Symptomatic Measures
If, when first examined, the patient has chronic venous iiisufficiency, the following procedures are effective: (1) enlistment of the patient's cooperation in the program of elastic support; (2) elevation of leg with the patient at complete rest in bed until all edema subsides; (3) use of a protective sponge-rubber pad over areas of dermatitis and previous ulceration; (4) use of proper elastic support; (5) treatment of uleerations either by medical or surgical meanis; and (6) operation on veins when superficial incompetence may be the cause of the edema, dermatitis, or ulceration. stances, such as with hydralazine hydrochloride, the edema may appear abruptly and mnay be extensive enough to involve the leg as well as the foot. In most situations drug-induced edema is of mild-to-moderate severity and subsides promptly on withdrawal of the offending medicament.
DruglInduced Edema Edema of the lower extremities may be

Edema of Other Causes
Pretibial Myxedema
An unusual type of local edema, termed "localized " or " pretibial " myxedema may occur only in the pretibial region or on the dorsum of the foot.7 However, the terminology is not adequate, since the condition bears no relationship to the presenee or absence of generalized myxedema; instead, it is only seen in patients with exophthalmic goiter. It is usually a self-limiting process that disappears over the course of years. Treatment should be directed toward the exophthalmic goiter.
Edema of Livedo Reticularis
Some patients, almost always females, will note cyclic and recurrent edema in association with livedo reticularis.5 Ulcerations are frequently associated and niay occur simultaneously with the edema. Some patients seem to note edema primarily in the summer months while in others the edema occurs during the winter months. Although the mechanism is obscure, edema may be benefited by elastic support.
Ed,ema Following Compression of Popliteal Vein
This type is singled out from edema due to chronic venous insufficiency for two reasons: (1) to emphasize its causes and (2) because venous insufficiency is not necessarily a result. A Baker's cyst or a popliteal aneurysm may enlarge enough to compress the popliteal vein, causing edema and other signs of increased venous pressure in distal areas.
If thrombosis of the vein has not occurred, Circulation, Volume XXVII, May 1963 SYMPOSIUM PERIPHERAL VASCULAR DISORDERS surgical correction of the mass should return venous circulation to normal.
Angioneurotic Edema
Angioneurotic edema rarely would be found in the lower extremities. However, its sudden onset, usual unilateral location, and episodic nature tend to exclude almost all other causes of local edema. In addition, angioneurotic edema, when severe, will often simultaneously involve other parts of the body.
Edema Associated with Plantar Neuroma or Tenosynovitis In an occasional case, edema, usually localized to the area involved, is associated with plantar neuroma and tenosynovitis. In patients with plantar neuroma, the edema may involve the dorsum of the foot. Tenosynovitis may be extensive enough to cause edema. Both conditions are painful, localized, and usually are readily differentiated from other causes of local edema.
A Note on the Proper Type of Elastic Support and Its Use Although elastic support is designed to prevent the reaccumulation of edema fluid, it will never promote removal of fluid already present. Therefore, before any elastic support is applied, the extremity should be freed of edema by complete rest in bed accompanied by elevation of the extremities. If the rest in bed is only partial, the edema will usually reaccumulate within a few minutes after the patient is ambulant. If the edema is chronic, as in lymphedema and chronic venous insufficiency, elevation of the feet well above cardiac level is necessary. With the patient resting in bed, diuretic therapy with one of the thiazide drugs is helpful in mobilizing the fluid, especially that due to lymphatic obstruction. A dose of the thiazide diuretics comparable to 500 mg. of chlorothiazide twice a day can be used. When the limb is reduced to normal size, or in the case of lymphedema when the limb reaches a stationary although not normal size, elastic support should be applied to the leg prior to ambulation.
Elastic bandages and stockings vary great-Circulation, Vonume XXVII, May 196S ly in strength and ability to control edema. In general, the more marked the edema is, the heavier the elastic support required. For the patient with minimal venous insufficiency an elastic stocking or one elastic bandage may be sufficient. For patients with more marked venous insufficiency or lymphedema, two heavy elastic bandages or a strong elastic stocking will be needed. A strong elastic stocking (Jobst* type) can be prescribed when the extremity is free from edema. This type of stocking fits the measurements of the patient's edema-free extremity. Knee-length, full-length, and leotard types are available in three different strengths (heavy, medium, and light). Occasionally, a pure rubber bandaget is needed to control marked lymphedema. When, used, bandages are applied as follows: Two turns are made around the foot and ankle so that the toes and a small portion of the heel are left exposed. The bandaging is continued up the leg in a spiral manner ending below the knee. When a second bandage is used, the first bandage is terminated about midway between the ankle and the knee, and the second bandage is started from that point, overlapping the first bandage with several spiral turns and terminating below the knee. Bandaging above the knee is not necessary and cannot be carried out successfully. After applying the bandage several times with supervision, the patient can do it without further help. Repeated experience will teach him when the bandage has been applied with the correct pressure on the leg. If edema is present at the end of the day, either the bandage is inherently unsatisfactory or it has been applied too loosely. If applied too tightly, the bandage is likely to cause much discomfort. The patient soon learns the amount of overlapping necessary for each turn so that the bandage terminates just below the knee and he learns how to make the figure-of-eight turn about the foot and ankle in order to leave exposed only a *Jobst Co., Toledo, Ohio. t ' Rochester Bandage, Davol Rubber Co., Providence, Rhode Island. small portion of the heel and the toes. If mnueh perspiration occurs, the bandages should be removed, talcum powder applied to the leg, and the bandages reapplied. Since edema may begin to accumulate within 10 miinutes after arising, the patient should apply the bandages before getting out of bed in the morning. The patient should wear the bandages throughout the day until he retires. The bandages may be removed once or twice during the day but should be reapplied immediately. This removal allows the patient to massage the skin and reapply the bandages to ensure that pressure produced by the edges of the bandages is not continuously applied to one area for more than 6 hours at a time.
The prolonged use of elastic support of any kind is burdensome and cosmetically unattractive. In order to prevent chronic edema, the patient must be encouraged to wear the elastic support for as long as edema persists. Frequent discussions are necessary so that the patient understands the need for continued elastic support.
